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FORTRAN IV PROGRAMS
FOR SUMMARIZATION AND ANALYSIS OF
FRACTURE TRACE AND LINEAMENT PATTERNS

ABSTRACT

Systematic and detailed analysis of lineament and fracture
trace patterns has long been neglected because of the
larpe number of observations involved in such an analysis.
Three FORTRAN IV programs were written to facilitate
this manipulation. TRANSFORM converts the initial
fracture map data into a format compatible with AZMAP,
whose options allow repetitive manipulation of the data
for optimization of the analysis. ROSE creates rose
diagrams of the fracture patterns suitable for map
overlays and tectonic interprefation. Examples are

given and further analysis techniques using output from
these programs are discussed.
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FORTRAN IV PROGRAMS
FOR SUMMARIZATION AND ANALYSIS OF
FRACTURE TRACE AND LINEAMENT PATTERNS

INTRODUCTION

Photogeo_logic fracture traces and lineaments! or other closely related syno-
nyms (micro- and macrofractures2, megajoints3, 1ineaments4, etc.) have
enjoyed a resurgence of interest in the last several years. They have been
noted oﬁ both large and smail scaled imagery of the Earth and. surrounding
planets5 , and in places on Eart.h, can in many cases be seen through consider-
able overburden®. Their occurrences and associations with the iocal and

regional tectonic stress patterns are often enigmatic.

One of the major problems of fracture analysis is in han;:lling the large number
of observations. Not only does this problem render repetitive manipulation
impractical, but also makes the varying of classification parameters to
achieve an efficient and sufficient classification cumbersome. As an example,
if one wishes to analyze the data for local perturbations in a fracture pattern,
the smallest grid size (summation area) that would achieve statistical

stability might be desired. Relatively small areas (200 square miles) may
contain several thousand fractures. This paper will present a series of

computer algorithms which will greatly facilitate fracture {fracture trace)



analysis and will present some results of one particular study. It should
be emphasized that the same techniques may be applied to lineament analysis,

bearing in mind the changes in scale and their possible significance.

FORTRAN IV PROGRAMS

Purpose

Three prdgrams were ﬁﬂtten in FORTRAN IV, Their major purpose is to
process and summarize in various fashioné the large n;nnber of primary
observations of fracture trace orientation, length and position, while varying
the classification parameters so that further statistical or structural analysis
techniques might be applied. Input fo this group of programs consists of
fracture pattern maps plotted on a suitalz;ler base, while output consists of
frequency-azimuth histograms and/or rose diagrams for the mapped area.
Small areas (subsets) of the original mapped areas may be examined by a

gridding technique and additional statistical parameters generated.

TRANSFORM Program

TRANSFORM performs the initial data treatment, converting the fracture
traces on the base map into a format acceptable for the AZMAP program,
A Cartesian coordinate system is established with its origin in the upper left-

hand corner of the map, The X-axis is latitudinal and positive to the right



while the Y-axis is meridional and positive downward. North is assumed at
the top of the map. Due to the convergence of meridional lines, there will be
some discrepancy between true north and the Y~axis for any given point on the
map, however, this variation is limited to a total of 2 degrees on a 1:250000

Mercator plot map at 45 degrees latitude,

With the establishment-of this coordinate system, fhe beginning and end of each
fracture may now be indexed, Digitizing equipment, which automatically
records coordinates either on standard Hollerith computer cards or magnetic
tape, is used to reduce the fracture map to a form usable by the program.
The digitizer "bull's eye'" is set at the origin and a scale is established
according to the requirements of the individual machine. Once this is done, -
the beginning and end points of each fracture may be referenced by placing
the "bull's éye” on the beginning (greater Y value) point, recording the value
as per the diéitizer format on Hollerith cards or mﬁgnetic tape, followed by
the end point (smaller Y value), r;epeating the recording procedure. In order
to allow the operator fo digitize Vthe fractures in a logical manner, it is
suggested that each fracture be given an inventory number prior to digitiza-
tion, beginning with one and consecutively numbered. Most digitizers will
generate consecutive numbers on a display panel, thus allowing the operator
to constantly check if any fractures have been missed in the digitizing

procedure.



The program treats each fracture as a vector in map space and generates
parameters used in classification techniques of the AZMAP program, This
procedure is only required once for each digitized map, and subsequent
repetitive treatments are done in AZMAP and ROSE, The Appendix contains a
program listing, abstract, and detailed instructions for data processing., Less
than 30 seconds were required to process 1500 vectors on an IBM 360/67

computer,

AZMAP Program

AZMAP uses data generated by the TRANSFORM program, In a mechanical
sense, the program places an orthogonal grid over the map parallel to the
degignated X~ and Y- map axes. The operator selects the summation area size
{cell) over which the fractures will be summarized by specifying the X- and Y-
axis grid cell size. The computer then scans all the fractures, determining
whether each fracture falls within the grid cell, incrementing the cell by
operator-supplied values in both the X and Y directions, until the total
designated area has been covered. By incrementing at submultiples of the

cell size a sliding average technique may be employed.

Either of two summary techniques may be used, Subroutine MID counts the
whole fracture as falling within the cell if its midpoint falls within that cell,

while Subroutine PART considers only that portion of its length which lies



within the cell, The choice of either subroutine depends upon grid cell size,

size of the linear features mapped, and goals of the operator or experiment.

The operator also selects the number of azimuth classes info which the data
will be summarized, Up to 90 clasges may be specified, their values bei ng
incremented from 270 through 0 to 90 degrees, Thus, if a fracture trace lies
within a specific cell, it is then added to the appropriate azimuth class within

that cell according to the subroufine selected, and a histogram is plotted.

Data is summarized both as density (total length of fractures within each cell)
and frequency (number of fractures within a cell), Depending upon the tech~
nique used, either the whole length (MID) or the portion (PART) is summed
for density while a whole unit is added to frequency in either case, Therefore,
if a fracture frace extends into or through three cells, frequency will be

incremented by one in all three cells if subroutine PART is used.,

A Chi Square (x2) test is performed on the resultant frequency-azimuth histo-
gram for each grid cell if so desired, testing the distribution for randomness
{(a rectangular distribution, where all classes have an equal chance of
occurring)7. Care should be exercised in the interpretation of the x2 te st,
because the lower limit of reliability is reached when the expected frequency
for each azimuth class is less than 2 units where:

Total number of units

Expected Frequency =
Number of azimuth classes



Caution is also advised for the density ¥2 test because the test results will be

dependent on the scale of the units chosen in this classification.

Figure 1 contains an example of the line printer output for one grid cell, In
addition, punched card or magnetic tape output may be generated for use
either in the ROSE program or additional statistical programs that will be
described but not documented in this paper. The Appendix contains a source
listing, ahstract, and detailed instructions on the program's use. Timing
considerations are dependent upon the summary technique. MID is more
eff;lciént and requires less than 60 seconds for summary of 1500 fracture
traces into 49 grid cells, while PART requires about 90 seconds on an

IBM 360/67 computer,

Although AZMAP requires a relatively large computer, the program may
be modified to fit on smaller computers by redﬁcing the size of the arrays
designated for storage of the fracture data (dimensioned at 2000) without a
resultant decrease in program efficiency. If time is of no objection, then
the above mentioned arrays may be removed and with a little rewx;iti.ng, the
fracture data could be stored on tape and repetitively scanned and rewound

for each grid cell summarized.
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units chosen,



ROSE Program

ROSE uses standard CalComp subroutines and hardware, producing rose
diagrams from data generated on punched cards or magnetic tape in

AZ MAP.. Those installations lacking this type of plotter or using other
goftware subroutines will either have to forgo this last program, relying on
the fréquency-azimuth histograms, or restructure the program for use with
their particular system. The program will not accommodate three-dimensional
data such as jointing, Other programs are in the literature for stereonet
plotss’ 9, Figure 2 represents a plot generated by this program. Less than
40 seconds were required for processing 49 rose diagrams on an IBM 360/67
computer with an additional 5 minutes for plotting on a CalComp 780 30-inch
Drum Plotter. A source listing, abstract, and detailed instructions for use

are included in the Appendix.
ANALYSIS APPLICATIONS
Discussion

The following will illustrate several applications of these programs to a
fracture analysis problem., A fracture trace analysis was performed on a

225 square mile portion of northwestern Nolan and southwestern Fisher Coun-
ties, Texas. Figure 3 is a geologic map of the area, located on the eastern

shelf of the Permian Basin, It consists of a low relief (<200 feet) terrain
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ROSE DIAGRAMS OF FRACTURE TRACE PATTERNS, NOLAN & FISHER COUNTIES, TEXAS.
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Figure 2. CalComp-generated rose diagram plot of
fracture trace patterns.
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containing flatlying consolidated (Permian through Cretaceous) and unconsoli~
dated Tertiary sedimentary materials, The {racture traces were mapped on
1:20000 scale aerial photographs in flightlines and then transferred to 1:24000
seale U, S, Geological Survey topographic maps by standard photogrammetric
techniques., Figure 4 shows the fracture trace map. 'fhe number of ohserva-
tions for this small area illustrates the need for automated data processing.
The data were then digitized as discussed earlier and processed by the
TRANSFORM program, Output consisting of 1486 fracture traces was

subsequently used in AZMAP,

Repetitive manipulations of the fracture data using the various algorithms
within AZMAP, while varying the size of the grid cell, allowed an estimate

of the grid cell size which provided the most efficient, consistent, and sufficient
grid cell size and summarization technique, Based on these findings, a grid
cell size of approximately 3.25 x 3. 75 miles area was used. To gain further
information about the variability of the fracture pattern, summarization was
made at 1/2 cell increments. The following is excerpted from Podwysockilz' 13,

The reader is referred to these publications for more detailed treatment of

the data.

Trend surface aumulysis.14 of the number of fracture traces per grid cell
summarized by AZMAP indicates that the third order surface shows fewer

fracture traces over the Cretaceous-Tertiary rocks whereas greater

i1
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Figure 4. Fracture trace map of portions of Nolan and Fisher
Counties, Texas, The upper and left axes correspond
to the top and left margins of the rose diagram plot
in Figure 2 and maps of Figures 3 and 5.
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frecquencies are encountered over the Permo-Triassic clastic rocks. This
may be interpreted as indicating 1) the older rocks are more fractured,

2) the thin Tertiary mantle (usually less than six feet) has acted as a masking
effect, 3) the rock types respond differently to differences in mechanical
properties, or 4) two stress fields may have operated on the older rocks
while only one affected the younger, Higher-order trends tend to align
themselves with the direction of flightlines, a bias most likely attributable

to changes in operator accuity. This suggests that photographs should not be
mapped in flightlines, but that they should be randomly selected to try to

eliminate or distribute this bias evenly during the project.

Cluster analysis, a multivariate analysis technique used to classify samples
on the basis of their similarity or variability, is becoming widely usedls’ 16, 17.
A cluster analysis program using covariance measures written by Rubin

and Friedman18 was applied to the frequency-azimuth histograms generated

by AZMAP in order to classify areas of like-behaving fracture patterns,

Each grid cell was treated as a sample consisting of 18 variables (18 azimuth
classes of 10 degrees each). Optimum grouping was determined by plotting

the program-generated optimization measure (log|T| / |W| ) against the

number of groups, which was varied from two through twelve, The greatest

rate of increase in the measure was noted between the two and three group

levels, with additional minor inflections occurring at higher grouping levels.

13



Based on the three-group classification, the bedrock geology of the area could

be mapped (Figure 5).

TEXAS STUDY AREA

100° 35’ 100° 30'
32°35' 3 N
$ P-R
2
—_—
- IMILE
|
32°30'- i
T
3 F roscor
32°25'-
W'/K\’\\

Figure 5. Results of a three group cluster analysis classification
' of rose diagram patterns obsgerved in Figure 2 based on
covariance measures. Group 1 - mainly Cretaceous
and Tertiary rocks; group 2 - transition between groups 1
and 3; group 3 -mainly Permian and Triassic rocks.
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Conclusions

These programs are an attempt to facilitate easier handling of fracture trace
or lineament data in order to provide a basis for the application of rigorous
statistical treatment. Users with a knowledge of FORTRAN can, in addition,
modify the programs 1;0 suit their individuai needs, The rose diagfam program
also facilitates the presentation of the fracture data in é suitable form for
qualitative interpretation of fhe spatial relationships betweén areas for tectonic
analysis. Additional numerical techniques ‘applicabl‘e to fracture analysis have

been suggested,
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le UNITS WILL BE CONMVERTED TO MILLIMETERS FUOR USE IN "AZMAPW,

TMHTRAN®

EDING Pagy
' B,

/'y
A-5 NOT & jﬂb

TO FORMAT FOR YAZMAP®

IS PUNCHED

TRFMO300
TRFMO 310
TRFM0320
TRFEMQ 330
TRFMG 340
TRFMO 350
TRFMO IGO0
TRFMO3TO

“In® INDICATES INTEGER TRFMO3AQ
INDICATES FLOATING FPOINT FORMAT,"A™ INDICATES CHARAC-TRFMQ390
PRECEEDING NUMBERS INDICATES COLUMNS USED FOR
TO SPECIFY HNONUSE OF AN JPTION,

TRFMQ 400
TRFMO41 0
TRFM04A20
TRFMO 430
TRFMO440

TRFMO450
TRFM0AT0

READ IN THE FOLLOW-- TREMOGBO

TRFM0A490
TRFMOS500
TRFMOS510
TRFMOS520
TRFMQS 30
TRFMO540
TRFMOS550
TRFMQS560
TRFEMOSTO
TRFMOS580
TRFMQ 590
TRFMOG0O
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CONVERTED CODRDINATE VALUE = ORIGINAL VALUE % *CONV?®
CONV=TRANSFORMATION FACTIR Ta CONVERT UNITS OM INPUT DATA CARDS

TO MILLIMETERS (FGe2y#B-13)

KEREEFFEDATA CARDSwremna

12

15

20

21

22

23

24

2%

READ FROM ANY UNIT DECLARED 8Y *ITAPEL's END DOF DATA CARDS IS
SIGNIFIED WHEN THE PIDGRAM ENCOUNTERS A CAPD WHOSE VALUES OF

X1lse Y1, X2 £ Y2 ARE ALL Qa0

DIMENS ION FMTRD( 20}, TITLEL 20)
DATA IREADSS/+ IPRINT /67

READ CONTROL CARDS

READ(IREAD,S) (TITLE(L).L=1,20)

READ(IREAD,S) (FMTROI{L).L=1420)

READ(IREADT)Y ITAPE 1,ITAPE2.NPRINT,NPUNCH, NTRAN (CONV
WRITE(IPRINY @) (TITLE(L).L=1,420),(FMTROIL) .L=1 ,20)
IF(NTRANGEOs 1) WRITE{IPRINT,10}) CONV

TFINPRINTSEQe 1) WRITE{IZIINT,11)

READ X £ Y COORDINATES FIOM UNIT *ITAPELY

NLUIM= 0
READ{ITAPEL.FMTRD) X1.¥1sX2,Y2

IF(X1eEGeDew ANDaY1aEQalo o ANDo X20EQu Os s ANDa Y 24EQs 0 b} GO TO 100

NUM=NUM+1

CONVERT DATA TO MILL IMETERS IF MNECESSARY

IFINTRAN) 20+2041%5
KI=X1®CONV
Y1=Y 1% CONV
X2=X2¢ CONV
Y 2=Y 2¢ CONV

ORDER BEGINNING AND END COOCROINATES FOR WAZMAPY" PROGRAM

IF{Y1cEQa Y2 ANDo X1aL TaX2) GO TO 22
IFIY1=-Y2) 21,23.,23

22=¥2

Ya2=vy1

Yi1=Z2

Ti=x2

xX2=X1

X1=21

CALCULATE VECLEN
VECLEN=SQRT(((X2=X1)#n2) +{ (¥2=-¥1)1%42})
CALCULATE SLOPE A

IF(K2-X1) 24,25.24
A=(Y¥2=Y1)/(X2-X}1)
GO TO 30

A=Z=5T73,0
VECAZIM=040
B8=500000,

GO TO 50

CALCULATE VECAZ™

TRFMOG610
TRFMOG20
TRFMO630
TRFMO G640
TRFMO 650
TRFMO660
TRFMO&TO
TRFMO 680
TRFMO &0
TRFMOT700
TRFMOT10
TRFEMOT20
TRFEMOT 30
TRFMO74A0
TRFHMOT SO
TRFMOTED
TRFMO?TO
TRFMOTBO
TREMQTS0
TRFEMGBOO
TRFMOB10
TRFMOB 20
TRFMOA 30
TRFMQOBAQ
TRFMO2 50
TRFMO880
TRFMOBTO
TREMOBAD
TRFMORS0
TRFMO900
TRFMO910O
TREMOS92D
TREMOD IO
TRFMO9AQ
TRFM0950
TRFM0960
TRFMO9T0
TRFMOS9A0
TRFM0990
TRFM1000
TRFM101D
TRFM1020
TRFM10 30
TRFMIDAD
TRFM1050
TRFM1060
TRFM1070
TRFM1080
TRFWM1 090
FRFML100
TRFM1110
TRFM1120
TRFM1 130
TRFM1140
TRFM13 50
TRFM11650
TRFM11 70
TRFM1180
TRFM1190
TRFM1200
TRFM1210
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30

35

40

50

&2
75
T

100
=)

7
2
10
11

55
a0
105

IF{A) 35,233,233

VECAZM=270a0 + ({ATANCA}®180s1/3210155)

GO TO 40

VECAZIM=Q0us = ({ATAN(ABS{A) }"180,)/3,14159)
CALCULATE ¥ TNTERCEPT B!
B=l{(Yl=-Y2)E X2}/ (X2=-X1))+Y2

CALCUL ATE MIDPOINT OF VECTOR

XMID={ X24X1) /2.0
¥YMID={Y2+¥11/2.0

DUTPUT

IF(NPRINT} 75.75.62

WRITE(TIPRINT+65) XleY14X2, Y2, VECLENJVECAZMy A4BeXMIDy¥YMID

IFINPUNCHY 12+12.77

WRITE(TIFAPEZ,:B80) X1oY1aX2:Y2aVECLENWVECAZM4 A 4B4XMID,¥MID

Gn TO t2
WRITE(IPRINT,.105) NUM
FORMAT {2044)

FORMAT (212:3114FGa2)

FORMAT (1H1.20A4/:21H0,354VARIABLE INPUT FORMAT FOR X E Y IS

TRFM1220
TRFM1 230
TRFM1240
TRFM1250D
TRFM1 260
TRFEMIZT0
TRFM1280
TRF M1 290
TRFM1300
TRFM1310
TRFM1 320
TRFML 330
TRFM1 350
TRFM] 350
TRFEM] 360
TRFM1 370
TRFM13R0
TRFM1390
TRFM1400
TRFM1410
TRPFM1 420
TRFM1430
TRFEM1 440
TRFM1450Q
TRFM1460

¢+ 20A4)TRFM14TO

FORMAT (1HO, 2 4HALL VALUES wlILli BE MULTIPLIED BY A FACTOR OF.F12a5) TRFM14B0
FORMAT {1HOs 4Xe2HX1 s 1I1XeZHY 1 o L1 XePHXZ2411 Xy 2ZHY2 4O X+ SHVECLEN ,SX ,EHVETRFML 490

ICAZM O Xy 1HAL 13X, 1HB s 12X AHXMID s 9 X3 ARYMID / 7}
FORMAT {1H 4 5(F73 146X )sFG0l sBXeFBa3abXeFTalsZ{6XsFT70l))

FNORMAT (5F581+.F9a8.F10:1,2FTal)

FORMAT (1HD, 20HNUMBER OF VECTORS = ,1101)
sSTOP

END

TREMLISO0
TRFM1510
TRFM1520
TRFM1S30
TRFM1540
TRFM1550



AZMAP PROGRAM

Preceding page hlank



OO AN OO NN NN AN OO NN AN AN AN NOOANN

B ST R NSk o e e AZMPGOLO

AZMAP PROGRAM AZMPOO20
TR T I R T P ER T T Y Y AZMPOO30
' AZMPODSD

THE PROGRAM WAS WRITTEN B8Y MELVIN PODWYSOCKYI DOF THE GEOSCIENCESAZWPQO0SO
DEPTas THE PENNSYLVANIA STATE UNIVERSITY., APRIL. 1972 FOR THE AZMPOOS&D
1BM 360767 CIOIMPUTER, AND WAS MADIFIED IN APRIL, 1973, FOR USE AIMPOOTO
DN OTHER COMPUTERS HAVING THE EQUIVALENWNT OF 160K BYTES STORAGE.AZMPQOBO
AZMPDOS0

PROGRAM SUMMARI ZES FREQUENCY DISTRIBUTIONS OF VECTOR DATA IN AZMPO100
VARTABLE MAP GRID AND AZTMUTH CLASS STZES. PROGRAM ALLOWS JUP TO AZMPOLLO
90 AZIMUTH CLASSES, FRIYW 270 THRU 0 TO 90 DEGREES, SUVMMARIZING AZMPOD120
DATA AS TOTAL LENGTH NOF VECTORSZAZIMUTH CLASS (DENSTITY) OR NUM-= AZMPO130D

BER OF VECTORSAAZIMUTH ZLASS (FREQUENCY}e UP YO 2000 VECYDRS AZMPO 140
MAY BE USEDs X AXIS IS + TO RIGHT E ¥ AXIS 1S + DOWNWAPD. DATA AZMPD1S0
ARE RPEAD FRAOM CARDS GENERATED BY VECTOR TRANSFORN PROGRAMe AZMPO160

CONTROL B YTITLE CARDS 43IE READ FROM CARD READER WHILE DATA CARDS AZMPO1T7O
MAY BE READ FROM ANY UNIT DECLARED BY *ITAPEZ' ON CONTROL CARD 1.AZMPO1B0O

ATMPOL190
ALL NUMERIC TNPUT DATA IS5 RIGHT JUSTIFIED: ~I® INDICATES INTEGEFR AIMPO200
FORMAT, ¥YF® JINDICATES F_.DOATING POINT FORMAT, ™A™ INDICATES CHA.- AZMPO210
RACTER FORMAT, “a* PRECSEDING NUMBERS TMNMDICATES COLUMNS USED FOR AZMPO220
EACH PARAMETERs TO SPECIFY MONUSE DF AWM OPTION, PUNCH O OR LEAVE AZMP0D230

BLANK 3 AZMP0O 240
ATME0250

k&b dkd CINTROL CARD le=====3PTIONS CARD AZMP0260
XINC=TNCREMENT DF X=AXIS TRAVERSE TN MILLIMETERS (I4,#1=4} AZMRD2TO

¥ INC=INCREMENT DF ¥=-AXIS TRAVERSE IN MILLIMETERS {I&,#5-8} AZMPO 280

XSTART=START ING POINT FI3 X-AXTS TRAVERSE TN MILLIMETERS(14,9-12) AZWP0290
YSTART=START ING POINT FI1Y ¥Y=-AXIS TRAVERSE 1IN MILLIMETERS(I4, F13=16AZMPD3I0D

XSTOP=END OF X-~AXIS TRAVERSE IN MILLIMETERS (14, #17-20) AZMPO 310
¥YSTOP=END OF Y~AXI5 TRAVESSE IN MILLIMETERS (I4.#21-24) AZMPOI20
NMOTE: PROGRAM SUCCESSIVELY SCANS DATA IN MAP GRID CELLS '"XCELL*AZMPO330
By *YCELL"'" IN STIZE, INCREMENTING BY *XINC® UNTIL *XMAX®* > AZMPOI40

'ASTOP*s wWHEM *YINC' IS5 INCREMENTED. PR OGRAM TERMINATES WHEN AZMPO350
TYMAX?Y > 'YSTOP', NDNE QF THE ABOVE & VALUES CAN BE MNEGATIVE. AIMPO3 60

AZCLAS=AZIMUTH CLASS WIDTH IMN DEGREES (F3: l.#25~27T) AZMPO 370
AMPS CLEMAPSCALE IN UNITS/SCALE; SEE SCALE PARAMy BELUW (FSed, #¥28~ AZMPOIRD
32) AIMPO3IG0
KTYPE~=SELECTS SUBROUTINZ FOR CLASSIFYING VECTOR OATA (T12,#33-34) AZMPOA0O
PUNCH 1 FOR SUBRe PART, CONSIDERS ONLY THAT PART OF VECTOR AZMPQO4 10
WHICH LIES WITHIN THAT CELL AZMPO4 20
PUNCH -1 FOR SURR, MIDe CONSTDERS WHOLE VECTOR IN CELL IF ITS AZMPOA3Q0
MIDPOINT FALLS WITHIN THAT CELL AZMPO440
NOHI ST ==PRINT COMMAND FO3 DENSITY HISTOGRAM (T1.,1 TN ¥35) AZMPQ A S0
NFHIST=-=PRINT COMMAND FOR FREQUENCY HISTOGRAM (Ti.L IN #36) AZMPOASD

NPUNCH-=PUNCHED CARD OUT2UT FOR EACH GRID CELL AZIMUTH DISTRIBU- AZMPO&4TO
TION IS QENERATED AS PER CONTROL CARD 24 BELOW (I1,1 TN #37) AZMPQ 440
OHINC=NUMERTCAL VALUE OF EACH 'X' INCREMENY (ACCORDPING TQ SCALE AZMPOA 90

PARAMETER;: SEE BELOW) FOR DENSITY HISTOSRAM {(FS.2.¥38-42) AZMPOQOSO00
NFHINCzNMUMER ICAL YALUE NF FACH *&' INCREMENT FOR FREQUENCY HISTO- AZMPOS10
GRAM [ 13, #Fa3-45) AZMPOS 20

SCALESSCALE UNITS FOR PRINTOUT (TeEsMILES ,MMe 4yETCo )4 [ 2A4, ¥A6~-53) AZMPOS 30
NMOTE: WHEN VECTORS AIE MEASURED ON A 1124000 SCALE MAP AND OUT-AZMPOS40
PUT 15 DESIRED IN MILES,"AMPSCL*=a0149 (I1s€s 1 MMs=s 0149 MILFSIAZHMPQSSO

ITAPEL=SLOGICAL UNIT FOP QEADING DATA CARDS GENERATED BY "TRANS- ATMPOSE6D
FORM®" PROGRAM (12,454-55) . AZMPOSTO
NMCHI =~ COMMAMD T0O TEST FREQUENCY AND DENSITY DATA FOR RANDOMNESS AZMPOSAQ
IN EACH GRID CELL {Il, t IN #60}) AZMPOSQQ
KCELL=CELL SIZE IN X DIRECTION (14.#61-64) AZMPOS&0Q

PRECEDING PAGE BLANK NOT FILMED
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YyCELL=CELL SIZE IN ¥ DIRECTION (I4,#65-6A) AZMPDSELD
NUMzNUMBER DF VECTDRS (AS GIVEN IN TRANSFORM PROGRAM) (14.#50«T72) AZMPO620

¥ENMECONTROL CARD 2vrm~e=<«TITLE CARD AZMPO630
TITLE WILL BE PRINTED AT YOP 0OF EACH HISTOGRAM (20A3,#1=80) AZMPQ 540
AR ERE CONTROL CARD ZAs=—--=VARIAHSLE OUTPUT FORMAT CARD AZMPO &S0
TO BE USED ONLY TF NPUNCH (CONTROL CARD 1) IS PUNCHED 1 AIMPDSGO
PUNCHED DUTPUT wILL CONSIST 0F A CELL ROW: COLWIN, X £ ¥ MIDPOINTSAZMPOGTO
OF CELL+ AND THE VALUE DF EACH AZIMUTH CLASS SUMMATION AS PER AZMPQ 680
VARIABLE *ITYPE"e THE FOLLOWING FORMAT IS SUGGESTED! AZMPOAOD
(2T14.2F Ta2:)BF Ta2/10FT7s 2] AZMPOTOO

NOTE: THE LAST SFT OF VARIABLES MUST CORRESPOND TO THE NUMBER AZMPOT10

OF AZIMUTH CLASSES (leEe 1BOs/*AZCLAS?' = NUMBER OF CLASSES)e AZMPOT 20

IN THE ABOVE EXAMPLE IT'S 18« FOR DENSITY DATA IT SHOULD BE AS AZMPOT730
ABOVEs BUT IN INTEGEY FORMAT,., IoEe (secnsenen sBIS/AI0IG) AZMPOTA4Q
FMTRPCH-=0OUTPUT FORMAT FJIY AZIMUTH CLASS DATAs MUST BE ENCLOSED AIMPOTSO
IN PARANTHESES AND START IN #le (18Ad: #1~-72) AZMPOTAD
ITYPE=-—PUNCH 2 FOR DENSITY DATA (TOTAL LENGTH/AZIMUTH CLASS) AZMPOT70Q
PUYNCH 1 FDR FREQUENCY DATA (NUMBEPRP OF VICTORS/ZAZIMUTH CLASS) AZMPOTBO
OUTPUT wILL BE IN UNITS SOECIFIED BY 'AMPSCL* AND *SCALE! AZVPOTOO
(I1.4T7) AZMPOBQO
kst DATA CARDS~r=w=m- AZMPORLO
VECTOR DATA INMPUT FROM VECTOR TRANSFORM PROGRAM AZMPDR20D
AZMPOB3AO

AZMPORAQ

DIMENSTION TITLE(20}sSCALE(2)FMTPCH(18),23({30) AZMPOBSO

COMMON X1{2000),Y1{2000)+X2(2000),v2(2000) VECAZM{2000) ,VECLEN{200AZMPOASO
10)+A(2000),B(2000):XMID(200Q )+ YMID(2000) +CLAMIN({SO) ,CLAMAXK(3C) s AZLAZMPOBTD

2EN{OO Y NAZFRGIDO0 D s+ XM INGYMING XMAX s YMAX s FLAGy VLEN, THNUM AZMPORBD
INTEGER XSTIPaYSTOP s XINCyYIMNCy XSTARTYSTART o XMIN ;Y MIN, XMAX ;Y MAX  FLAZMPOR90O
1AG.XCELL» YCELL AZMPOSGO0
DATA IXS/1HX/4 ISTARS/1HE/, IREAD/S/»IPRINT/6/71PUNCH/?/ AIMPO210

AZMPDO20
READ CONTROL INPUT IMNFORMATION AND TITLE CARD AZMPOS30

AZMPO940

READ (TREADS5) XINC.YINCoXSTART«YSTARTyXSTOP o ¥YSTOP, AZCLAS ,AMPSCL,. AZMPOSS50
IKTYPEyNDHIST yNFHISTs NPUNCH yDHINC 3sMFHINC, (SCALE(L)sL=1+2)41TAPELl, AZMPOSED

ENCHI « XCELL » YCELL » NUM AZMPQSBTO
READ{IREAD,6) (TITLE(L),L=1,20) AZMPOIEO
IF(NPUNCHaEQal) READIIRZAD7) (FMTPCHILI+L=1+18) +ITYPE AZNPDOO0
Z1=XCELL*® AMPSCL AZMPL 000
I2=¥YCELL® AMPSCL AZMP1010
IFIKTYPEY 19,090,109 AZMPL 020

9 WRITE(IPRINT,10) AZMP1 030
5TOP AZMP1 040
AZMPL0S0

READ DATA GEMERATED BY VECTOR TRANSFORM PRDOGRAM AZIMP1 060
AZIMPLOT70

19 DO 25 I=1.NUM ATMPLO80
READ(ITAPEY1+20) XI(T haYLl(I}eX2(T0a Y24 o VECLENIT )oVECAZMITI)JALTIY, AZMPLO90
1BLIY.XMID{2), YMID(]) ATMP1100
25 CONT INUE AIMPLLIIO
AZMP1120

GENERATE AZIMUTH CLASSES AZNMP] 130
AZMP1 140

30 CLAMIN(1)=27000 AZNMPL 150
1=1 AZMP1 160
NCLASS=1 AZMPL1TO
CLAMAX(I)=CLAMINC(T I+ AZCLAS AZMP1180

40 IF(CLAMAX(I)oGT> 27008 QeAND CLAMAX{T)}4LE«36050) GO TO 41 AZIMP1190
TF{CLAMAX(1)=9000) 41,60,60 ) AZMP1 200

a1l I=1+1 AZIMP1210

A-12
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50

50

62

&3

65

66

68

70

T2

73
T4

75
76
78
79
a9
a1

az

34

BS
20
100

MCLASS=T
CLAMIN{I)=CLAMAX(I~11]

CLAMAX (T)=CLAMINCTI}I+AZCLAS
IFICLAMAX(I)=360400) 40,50,50
NCLASS=T+1

T=NCLASS
CLAMINC I} =CLAMAX{I-1)- 36000
CLAMAX{I}=CLAMINI{II+AZCLAS
GN TO a0

SCAN E SUMMARTIZE DATA FJI3 EACH GRID CELL

DD 300 YMINzYSTART,YSTOR,YINC
YMAX=YMIN+YCELL
IF{YMAX--Y5TOP) 62,562 .+400

DO 300 XMIN=XSTART.XSTOR. XINC
XMAX =XMIN+XCELL
IF{XMAX=XSTOP) G4,64,300

D0 565 L=1.90

AZLEN(L 1=0n

NAZFRQ{L)=0

WYLEN=O.

NEWFRQ=0

DO 170 I=14NUM

INUM=T

FLAG=0

IFIKTYPE) 68, 94 66

CALL PART

GO TO 69

CALL MID

IFIFLAG)ITO.75:70

TEST FOR E = W DATA

IF (VECAZMII)=~270a) T6E2T14TE
IFIFLAGIT2.170.723
WVYLEM=WVLEN+VECLEN(T}

GO TO 74

WVYLEN=WVLEN+VLEN

NEWF RO=NEWFRQ+]

ADD RESULTS TO APFPROPRIATE AZIMUTH CLASS

IF{I=-NUM) 170,78.78

IF{I-NUNM} B2,78,78
TFLAZLENTII=AZLENINCLASS)) T9:.80,80
AZLEN{NCLASS IZAZLEN{ NCLASS I +WVLEM
NAZFROINCLASS I=NAZFROINCLASS) +NEWFRD
GO TN a1

AZLEN(1)=AZLEN{ ] }¢WVLEN
NAZFRQTL1I=NAZFRQ( 1 )4+ NEWFRQ

IFI(VECAZM (I aNEa 2700 a ANDoFLAGo NE e Do ANDs T e EQe NUM)
GO TO 170

DD B85 J=1.NCLASS

G0 TO B2

IF {VECAZM(I)a GE aCLAMIN{ J) o AND e VECAZM{I)o LT« CLAMAX(J)) GO TD B4

G0 TO 85
NTYPE=J

G0 TO 90

CONT INUE
IF(FLAG)100, 1704150
AZLEN(NTYPEY=AZLEMNINTYPZ }+VECLEN(T}
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AZMPL 220
AZMP1 230

T AIMPL240

AZIMFP1 250
AZMFP1 260
AZMP1 270
AZMP] 280
AZMP1 200
AZMP1 300
AZMP1 310
AZMPL 320
AZMP1 330
AZMP1 340
AZMP1 350
AZMP1 360
AZMP1370
AZMP1 380
AZMP1 390
AZMPl 400
AZMPLALOD
AZMP1420
AZMP]1430
AZMPY &40
AZMP1450
AZMP1460
AZNP14T0
AZMP14R0
AZMP14920
AZMPL 500
AZMP1510
AZMP1S520
AZWMP1 530
AZMPL SA0Q
AZMP1550
AZMP1560
AZMP1STO
AZMP1580
AZMPLSS0
AZMP1 600
AZMP1&610
AZMP1 620
AIMPL 530
AZMP1 640
AIMPL &S0
AZMP1660
AZIMPI6TO
AIMPL580
AZMPLG6S0
AZMPLTOO
AZMPLT10
AIMPLT20
AZMPYT 30
AZMPLTAD
AZMPL TS50
ATMP1T50
AZMP} 770
AZMPLITEO
AZMP1 790
AZMP1BOO
AZMP1B1O
AZIMPLRZ20
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150
160
170

180

181

132

194

195

196
199

21S

217
218

219
220

60 TO 160
AZLENINTYPE)=AZLENI{NTYPE } +VLEN
NAZFROI(NTYPE J=NAZFRO {NTYPE }+1
CONT INUE

ouTPUT

TOTLN=0s

MFRQ =0

NXERRz 0

NASTER=O

DO 180 N=1,NCLASS
TOTLN=TOTLN+AZLEN(N)
NFROQ=MFRO+NAZFRQGIN]
CONT INUE

TEST FOR RANDOMNESS OF AZTMUTH DISTRIBUTIONS/CELL 8Y CH1 SQUARE

IF(NCHI) 184,184,181

CLASS=MCLASS

FRAO=NFRQ

DENEXP=TOTLN/CLASS

FROE XP=FRQ/CLASS

DCS=Qa

FC5=0s

DD 182 LCS=1,.MCLASS

DCS=DCS+{ LAZLEN(LCS }~DENEXP }¥%2) FDENEXP
FCS=FCS+{ {NAZFRQ{LCS }=FRIQEXP )% 2 }/FRAEXP
C ONT TNUE

NDF=NCLASS—1

CCHPRA=PRBCHI(DCS.NDF}
FCHPRB=PRBCHI{FCS«NDF}

PRINT DATA FOR EACH CELL

NROW=({YMIN+YINC) 7/ ¥YINC

NCM ={ XMINEXINC) /XINC
GEMID= (XM IN+XMAX 1/ 24
GYMID=({YMIN+YMAX ) /2y
WRITE{IPRINTL185) (TITLE(L).L=1,20)

AZIMP1830
AZMP1 8B40
AZMP1ASH
AZMP] 860
AZMP18TO
AZMPL 880
AZMPTAGAO
AZMP1900
ATMPL19I10
AZMPL1920
AZMPE Q30
AZMPL a0
AIMP1950
AZMP1950
AZMPLOTO
ATMP1980
AZHPL1G90
AZMP2000
AZMP2010Q
AZMP2020
AZMPZ030
AIMPZ2040
AZMP2050
AZMP206&0
AZNMP2OTO
AZMPZDRO
AZMP2090
AZMP2100
AZMP2]110
AZMPZ2120
AZMPZ21 30
AZNMP21 40
AZMP21530
AZMPZ2160
AZMP21TO
AZMPZ2180
ATMPZ219C
AZMP2200
AZMPZ2210
AZMP2220

WRITE{ IPRINT 1863 XCELL+Z1.{SCALEC(L ) sL=142) 2YCELL+Z2,(SCALE(L),L=1AZMP2230

v2}

IF(XTYPE}) 195,9.196

WRITE(IPRINT,188)

GO YO 198

WRITE(IPRINT.187)

WRITE(IPRINT 190 ) NROWNZIOL s XMINgXMAX, YMIN, YMAX
WRITE(IPRINT 200) (SCALE(L)+L=1.2)

DD 230 T=1:NCLASS

Z3ILI)=AZLEN(I }®AMPSCL

WRITE(IPRINT, 205) CLAMINCE ¥, CLAMAXCI)JZ3(TI) +NAZFRG(I}
TF(NDHIST Y220, 220,214

HUMX=Z3(I J/DHINC

IF{NUMX 217,215, 217

WRITE(TPRINT, 216)

GO TD 220

ITF{(NUMX=-50)219,219,218

MUMX =80

NXERR= 1

WRITE(IPRINT,;286) {IXS,IUKA=]{NUMX)
IF(NFHIST1230.230,221
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AZMP2240
AZMP2230
AZMP2260
AIMP22T0
AIMP2280
AZHP2290
AZMP2300
AZMP2310
AZMP2320
AIMP2330
AZMPZ 340
AZMPZ350
AZMP2360
AFTMP23ITO
AZMP 23820
AZMP2390
AZMP2400
AZMP2410
AZMP2420
AZRP2430
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221 NUMAST=NAZFRA(IN/NFHINC AIMPZ440

IF{NUMAST } 224,222,224 AZMP2450

222 WRITE( IPRINT,223) ATMPZ 460
GD TD 230 AIMPZATO

224 IF{NUMAST<4312264+226.+225 AZMP24B0
225 NUMAST=43 AZMPZ2490
NASTER=1 AZMPZE00

226 WRITE(IPRINT+287) (I STARS,LIBRALTL NUMAST} AZMP2510
230 CONT INUE AZMP2520
AZMP2 530

PUNCH CARD DUTPUT AS PER CONTROL CARD 2A AZMP25SA0
AZMP2550

IF{NPUNCH) 252,252.234 AZMP2560

234 IF{ITYPE~1) 330,238,236 AZMP25T0
236 WRITECIPUNCH ,FMTRCH] NROM NCOL 4 GXMID,GYMID, { Z3{XGA) +KAA=1.NCLASS } AZMP2S80
G0 YO 252 AZMP2S90

238 WRITE(IPUNCHFMTRCH) NRDOW,NCOL sGXMID,GYMIDs (NAZFRQ(KQAL »KQA=T]1 o AZMP260Q
LNCLASS) AZMP25610
AZMP2520

PRINT SUMMARY DATA FOR EACH CELL ATMPZ2630
AIMP2640

252 WRITE(IPRINT, 240) AZMP2650
TLENM=TOTL_NEAMPS CL AIMP2660
WRITE(IPRINT, 250 ) TLENM,NFRQ AZMP26TO
IF{NDHIST 127042704260 AZMPZ26E80

260 WRITE({ IPRINT,265) DOHINC. [SCALE{L }el=1,2) AZMP2E90
IF(NXERReEQe 1) WRITE(IPRINT 290} AZMP2T 0O

270 IF(NFHISTI1296,296.280 AZMP2T10
280 WRITE(IPRINT ,285) NFHMINC AZMP2720
TF{NASTERWERa1) WRITELIPIINT,295] ATMP2T7 30

296 IFINCHILEQel ) WRITE(IPRINT.297) OCHPRB,FCHPRE ’ AZMP2T740
300 CONT INUE AIMP2T750
5 FORMAT{6TA F3a14FSed+I2s3I1+FSa2513,2A8,72,4X,11,314) AZMP2T &0

6 FORMAT{20A4) AZMP2TTO

T FORMAT (1R A4,4X.11) AIMP2T780
10 FORMAT (IHL1 430X B1HNEITHER SUMMARIZATION TECHNIQUE (PART 0OR MID]} WAAZMP2T790
15 SPECIFIED. *# &% % J0B ABORTED®AR¥¥) AZMP 2800

20 FORMAT(6F Gel +FFa 44F1 0ale2FTal) AZMPZ2E10
185 FORMATI1H1,20X,20A4) AZMPZR20
186 FORMAT{1HO+20Xs 1BHEACH GRID CELL IS sI8,6H MMe (,F743,2A4,5HH) BY AZWMF2830
lTolas6H MMs (yFTa3u2A841HY ) AZMP2BA0
I87 FORMAT[1HO.20X, BBHPRDGRAM USES SUBROUTINE PART; CONSIDERS ONLY THAZMP28S5S0
1AT PORTION OF EACH VECTOIR WITHIN THE CELL) AZMPZ2H60
198 FORMAT{1HO,15X, 107HPROGRAM USES SUBROUTIMNE MID; CONSIDERS WHOLE VAZIMP2ET70
1ECTOR AS BEING WITHIN CELL IF ITS MIDPOINT FALLS IN THE CELL) AZMP2D80
190 FORMAT {1HO22HGRID CELL VUMBER: RDW .14,9Hs COLUMM +14,2H (,Y0,5H AZMP28%90
1€X€ s TA422H; +Ta4,5H <Y< »14,1H)) AZMP2300
290 FORMAT [1HO+/410H AZIMUTHS, 4X4316HCLASS LENGTH (INW2ASs1H) 437X, 19HAZMP2910
INUMERICAL FREQUENCY /42X B{1H= ) s 4Xp25(1H~) 437X, 19{1H=-}) AZMP 2920
205 FORMAT(IH oFSelslH=FSaly 2XsFB8c2457X +T 4} AZMPE29 320
216 FORMATL 1M+, 24X 1 H>} AZMP2940
223 FORMAT (1H+,8TXs1H>) ATINMPZ950
240 FORMAT(IH J14X,TH-wr=rs-y 58Xy 4Hw=~-=]) AZMPZ2960
250 FORMAT{1HO +5Xs 6HTOTALSy2XeF802456X41I5) AZMPZQTO
265 FORMAT{1H& 28X 9HEACH X = ,F7e2,1X%X,2A8) AZMP29GR0O
295 FORMAT (1H+4 95X, 9HEACH ® = ;T4 .,6H UNITS)} AZMP299Q
286 FORMATC(LIH+.24X+1H>:50A1) AIMP3I0OO0Q
287 FORMAT(1H+,87X,1H>+43A1) AZMP3010
290 FORMAT (1H ,59HONE OR MORE DENSITY HISTOGRAM CLASSES EXCEED LIMITS AZMP3IO020
LALLOWED) AZNMP30 30

295 FORMAT{1H :61HONE OR MORE FREQUENWNCY HISTOGIAM CLASSES EXCEED LIMITAZMPIOAQ
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15 ALLOWED) AZMP30SD
297 FORMAT {1HO,13X (A2HRANDOMLY DISTRIBUYED DENSITY DATA PRPOBe = +E1054AZMP3I060

1, 12X +40HRANDOMLY DISTRIBJUTED FREQs DATA PRDBs = ,EL1004) AZMP3OTO
315 FORMAT(1HL1+30X,TIH'ITYPE! FOR PUNCHED OQUTAUT NDOT IN SPECIFLED RANGAZMPIOBO
1ELREREX JOB ABDRTEDkKk# %S ) AZNPI0IQ
330 WRITE(IPRINT,315) . AZMP3100
400 STOP AZMP3110
END AZMP3120
SUBROUTINE PART PRTOO001 0
PRTOOG20

SUBROUTINE 'PART?Y DETEIMINES IF A& VECTDOR FALLS WITHIN A GRIO PRTQOO0 30
CELLs AND IF SO, THE LENGTH OF THE PORTION WITHIN THE CELL PRTO0040
PRTQQO050

COMMON X1 {20003, Y1(2000),X2(20001,¥2(2000),VECAZM{2000} 4VECL.EN(200PRTO0Q60
101 3AL2000),B812000 s XMID(2C00); YMID{(2000) JCLAMIN{S0),CLAMAX{D0}, PRTOO0TO

PAZLEN{ 0 +NAZFRO{O0) o XMIN, YMIN o XMAX s YMAX s FLAGVLEN,I PRTOOOHO
INTEGER YMIN:XMIN;YMAXXMAX,FLAG PRTQ0090
REAL MINLEN PRT0O0100
DATA IREAD/S/7+IPRINTZ6/,MINLEN/1 40/ PRTGO110

PRTOCGI20
DETERMINES [F WHOLE VECTIR IS W]ITHIN GRIO CELL PRTOOL 30
PRT00140
ANY VECTOR < MINLEN {IN MMa) wWILL NOT BE COUNTED PPTO0150
PRTO00160

IF(XI{ T )aGEQXMINGAND o X1{ T ) g LEy XMAXo ANDe Y1 (I 14 GE» YMING ANDa Y1 (I} LE«PRTOO1ITO
1YMAX o ANDs X2 1) o GE4 XM INGAND s X2( I e LEs XMAX 3 AYDs Y2{ 1) e GE«YMI NaANDa Y2{PRTOO180

21 )eLEe YMAX) GO TO 1 PRT00190
GO TOD 2 PRTO0200

1 FLAG =-1 PRTOD210
RETURN PRTOO0220

2 IFLA{T)Y 3,20.3 PRTO0230

3 TF(ACT YelEe=5735 e ANDeX1( T)4GEe XMAX) GO 7O &22 PRTGO240
IF{X1{TV1aEQe XMAX g ANDA{ )4 GTale ) GO TO 20 PRTO02S0
IF(X1{ 1) e GEe XMIMN s ANDa X2 { T) oL Te XMAX:ANDaY1(] 1o GEs YMINa ANDa Y1 (T} L Te PRT Q0260
1YMAX ) GO TO 100 RRTQD2T0
IFIX2(T) e GE« XMIN qAND o N2( T oL Ty XMAXa AND3 Y2 (I 10 GEs YMINg AND Y2(I) 4L T+ PRTQ028B0
1YMAX ) GO TO 200 PRT 00290
G0 TO 300 . PRTO0 300

20 IF{X1(T)aGEaXMINGANDaX1{ 1) ol .Ep XMANQANDs Y1{I 1o GEs YMINg ANDs Y1 {1 )L TaPRT00310
1YMAX) GO TO 100 PRTO0320
IFIX2{ 1) GEg XMINGAND o X2( 1} gLEa XMAXc AND Y2{I ) GEy YMING ANDo YZ2{ I }aLTa PRTO0 330
LYMAK ) GD TO 200 ' PRTO0 340

GO TO 300 PRTOO0 3150
PRTO0360

CALCU_ATES VECLEM WHEN VECTOR ORIGIN IS WITHIN GRID CELL PRTQO370
PRTOO0380

100 IF(ACTI)}102,101,102 PRTOO0 390
101 VLEN=X1{(T)}-XMIN PRTOD 400
FLAG=1 PRTO0410
RETURN PRTO0A20

102 IF{X1(T Ve EQe XMINSAND 4A(I}oGTa0a ) RETURN PRTYO0A30
YAl IYRXMINGB(LY PRTO0440
IF(YaLEeY1(l }oANDaYe GEoY¥2{I¥) GO TO 10S PRTO0450

GO TO 120 PRYOCO&460

105 IF{YeGEeYMINGANDeYeLE4YMAX) GO TO 110 PRTOOATO
GO YO 120 PRTGO480

110 VLEN=SQRT((XMIN~-X1(T)I®&24(Y YLD Y ne2) PRATQ0490
GO TO 440 PRTOOS00

120 v=A(I)aXMAX+BL(T} PRTOOS10
IF(YeLEYI(I )aANDeY« GEaY2(1I)} GO TD 125 PRTODS20

GO TO 140 PRTO0S30

A-18
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125
150
140
141
142
Las
165

170
175
180

185

200
201

202

205
210

220

225
250
240
241
262
245
265

270

275

IF{Y &GEe YMIM 4 ANDs ¥ sLEs YMAX) GO TO 150
GO T 140

VLEN=SORT((XMAX=-X1(T ) i1%n2¢(Y =Y1{I))%kk2)
GO TO 440

XK={rMIN-B(I)I’7ALL)}

IFEA(Y)}141,142, 142
IFIXAGE«XI({I)aANDaXaLEaX2(I)) GO TO 145

GO TO t7TO

IF{XeLEaX1(I)aANDeXe CEoX2( 1)) GO TO 145

0 TOo 170

IF (X aGEa XMIN 2ANDs X oLEs XMAX) GO TO 1695
GO TO 170

VLEN=SQRT (X =XI(T P IBR2H{ YMIN=Y1{I))e&2})
GO0 TO 440

IF{A{] )aGTe=573¢) GO TD 175
VLEN=Y 1(I )~-¥YMIN

GO TO 440

IF(A{TI ) oL Ta~e0182ANDaA(T}4GTs0s) GO TO 180
VLEN=XMAX~X1{T)

GO TC 440

TF{AIT el TeDaaANDLA{T}oeGTae018) GO TO 185
VLEN=X1(1 }=XMIN

G0 TO 440

WRITE(TPRINT 1901 X1 (T} Y141}, X2{T)Y2(I}
GD TD 422

CALCULATES VECLEN WHEN VECTOR END IS WITHIN GRID CELL

IF{A(TI))202,201,202
VLENSXMAX=~X2(1)

G0 TO 440

YAl I)RXMINGB(T)

IF{Yal EaY1{I)aANDaYs GEa¥2{1}) GO TO 208

GO TOD 220

IFL{Y 2GEe YMIN o ANDs Y sLEes YMAX) GG TO 210
GO TO 220

VLEN=SQRT {{XMIN=-X2(1 ) )#e2+(Y ~¥2(T})%n2)
GO TO 440 i
Y=A( L) EXMAX+B{T)
IF(YuLEaY1{1 s ANDaYe GEaY2{I}) GO TO 225
GD TO 240

ITFIYaGEaYMINGAND G YoLEaYMAX) GO TO 250

GO TO 240

VILEN=SORT{{XMAX=X2{ 1) )e&kZs{Y ~Y2(1))e&k2}
GO TO 440

XK= (YMAX~B(I}I/ACT)

IF{A(1I))2aL, 242,242
IF(XeGEXI(TI)oANDaXoLEeX2( I} GO TD 245
GO TO 270

IF{XeLEeX1{I 1o ANDeXa GEaX2( 1)) GO TQ 245
GO0 TO 270

IF{XaGEAXMINAAND s XalLEs XMAX) GO TO 265

GD TO 270

VLEN=SORT( (X =X2CT Y PR (YMAX=Y2( 1) }%%2)
GO TO 440

IF{ACLL aGTe=573.) GO TO 275
VI_EN=YMAX=Y2{1)

GO TO 440

IF(ACTI 1oL Te-s01BaAND+A{TI)aGTaDa} GO TO 280
VLEN=X2(T }J=XMIN

GO TO 440
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PRT00S40
PRTOOSSH
PRTOOS60
PRTOOSTO
PRTO0S80
PRTQ0S90
PRTO0600Q
PRTOODS10
PRT0O0620
PRTO006 30
PRYQO6480
PRTO0650
PRY 00660
PRTOOGTO

T PRTOO06B0

PRTO0G9O
PRTOO700
PRTOD710
PRTO00720
PRTODO 730
PRTOOT740
PRTOCTSO
PRTOO 760
PRTQOT70
PRTDO780
PRTCQT90
PRTCORBQOD
PRTOO0BL10O
PRTOO0B20
PRTOOB3D
PRTO0840
PFRTODBSO
PRTQOBAD
PRTOOBTO
PRTOOABO
PRTDORSO
PRTQOS900
PRTOOS1L0O
PRTO0920
eRTOO09 30D
PRTYCD940
PRTOO950
PRTOO960
PRTCO9TO
PRYDO980
PRTYQQS90
PRTO1000
PRTOL1010
PRTYO1020
PRTO1030
PRTYO104A0
PRTQ10S0
PRTO1060
PRTO1070Q
PRTO1080
PRY01090
PRTJ1100
PRTO1110
FRTO1120
PRTO1130
PRTOL 140
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280

285

300
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IFLAL{I)olL TaDes ANDSA(I)uGTye018) GO TO 28RS PRTO1150
VILEN=XMAX--X2(1} PRYOL1160
GO TO aAa0 PRTOL170
WRITE{IPRINT290) X1(T1)e¥YlC(ID+X2(1),¥2(1) PRYO1180
GO TO a22 PRTOL1 190
PRTO1200

WRASSH DETERMINES WHETHEY VECTOR PASSES THROUGH CELL PRT01210
AND IF SO, ITS LENGTH WITHIN THE CELL PRTO1220
PRTO01230

FLAG=0 PRTO1280
NCLC1=0 PRTO1250
NCLC 2=0 PRTO1260
NCLC 3=0 PRTO1270
NCLCA4=0 PRATO1280
IFI(YL1{I}alLEaYMIND) RETURN PRATO1290
IFLYI{ T )alTaYMIND RETURN PRTO1300
IF(Y2{ 1 }e GE« YMAX ) RETURN PRTO1310
IF(Y1{1)e GEa YMINGAND ¢ Y1{ 1 } 4LE o YMAXsANDa X1{I Yo L Ey XMINg ANDs A{I)e GT 4OPRTO1320
11 RETURN PRTO1330
U IF(Y1{1)e GEaYMINGAND & Yi(1 oL Ea YMAKS ANDa X1 (T }oGEa XMAKa ANDs A{T )4 LT OPRTO) 340
14} RETURN PRTO13%0
IFLY2( 1 ) o GEs YMINGAND o Y2( 1) o LEa YMAX 4 ANDe X2(1 } o LEs XMINg ANDs A{ T }4LT OPRT 01360
14} RETURN PRTO1370
IF(Y2{ I 1o GE@ YMINQAND o Y2{ T JaLEe YMAXa ANDy X21{I Yo GEy XMAXe ANDs A{T }o GT20PRTO1 380
1e) RETURN PRTO1 390
IF(Y1{I)aGEaYMAX g ANDAXL{I) e GE e XMAXe ANDo A( 1} ot Ta0s ) RETURN PRTOL 400
TFEY 141 )a GEa YMAX GAND @ X1{ I dalLEa XMINs AND A{I} »GTo0e) RETURN PRTD1410
IF(Y2{ I )alLEe YMINGAND o X2({ 1 } o Ee XMINcANDeA{TI} aLTa 0s ) RETURN PRT01420
TF(Y 20T )eLEs YMINQAMDL X2{ [} s GE e XKMAX o ANDoA( I) e GToa0a) RETURHN PRTOQ1430
TF(Y2{ 1 1o LEa YMINGAND o X2{ T ) gL E s XMINg AND4A(T} aLToDss ANDSAL{I)aGTe PRTO1440
1=§734) RETURN PRTOY 450
IF(ACT }oEQeQe0sANDGX1{ I GEa XMAXo ANDa X2( T 12 LEo XMINeAND) Y1 ({119 GEa YMPRTO1450
1TNGANDaY2(I) L. Te YMAX ) GO TN 301 PRTO14T0
IFIA(TI ) ECe Qe Qo AND X2 1) e GEsXMAX) RETURN PRTO1480
IFCA{I )4EQe Do Qe ANDs X1 (T} LEaXMIN) RE TURN PRTO1490
IF(A{T)aGTe~5T3s ) GO TO 303 PRTD1S00

301

302

303

3038

310

320

325

330

335

LER

IFIR1CTI)a GEwXMINGAND @ XI( ) oL Te XMAXe ANDe X2 (] ) o GEs XMINa ANDa X2{ 1) 2L T4 PRTO1 510
1XMAX 2 ANDe YI{ I o GEYMAXKSAND o Y2( I )4 LE 2 YMING ANDe Al 1o LEs=5735) GO TO PRTO1S520

1302 PRTO1530
RETURN PRTO1540
VLEM=XMAX--XMTIN PRTO1550
GO TO 440 PRTG1560
VLEMN=Y MAX~YMIN PRTOL1STO
GO TD 440 PRTO1580
YXMIN=A(I )*XMIN+BI(I) PRTO01590
IFIYXMINGLEAYIL{T }o ANDaYXMINGGELY2{11) GO TO 305 PRTO01600
GO TO 320 PRTO1610
TF(Y XM INg GE4 YMIN g AND o YXMINGLE « YMAXY? GO TO 310 PRTO1 620
GD TO 320 PRTO1630
NCLC1=1 PRTOL1 &40
YXMAX=A{ I 1¢XMAX+B(T) PRTOL &S0
TFIYXMAXaLEs Y1 (T JoANDaYXMAXGE.¥2( 1)) GC TO 325 PRTO1 660
GO0 TO 340 PRTOL 670
IFLY XWAXe GEe YMIN ¢ AND o YXMAX4LE ¢« YMAX) G0 TO 330 PRTQ1 680
GO TN a0 PRTOL1690
NCLC2=1 PRTQ1 700
IFINCLCLlo GTe 0a ANDGNCLE2:4GT0) GO TO 335 PRTOL710
GO T 340 PRTO1T20
VLEN=SQRT ({YXMAX=VYXM IN}J&X2¢{ XMIN~XMAXIRE¥2) PRTQ1730
GO TO 440 PRTO1740
XYMIN=(YMIN-BL{T}) A(T) PRTOL 7S50
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341

342
3a5

3so0

360

3585

370

380

381

382

k1.1

390

3695

400

405

420
422

4285

440

130

2990

430

IF(A(T 11341, 342, 342 PRTOLTS0

IF{XYMINGGEs X1 (1 Ja ANDe XYMINGJLE L X241)) GO TN 345 PRTOLTTO
GO TO 380 PRTQ1780
TF(XYMINGLEs X1{1 }oANDs XYMINsGE« X2{ 1)) GO TO 34S PRTOL790
IF{XYMINGGEa XMINuAMD o XYMINsLE s XMAX) GO TOD 350 PRTO1BOO
G0 TO 380 PRTOLA1O
MCLC 3=1 PRATOLB20
IFI{NCLC2eGTe 08 ANDaNCLC3a GTe0) GO TO 360 PRTO1830
GO TO 165 PRTO1840
VLEN=SORT((XMAX=XYMIN)IAKZ+ {YMIN=YXMAX)%#2)} PRTO1BS50
GO TD 440 PRTC1B&0
IFINCLCleGTe 0o ANDaNCLC3,GT 401 GO TD 370 PRTO18T0
GO TO 380 PRTOL1880
VLEN=SQRT((XMIN=XYMIN)I®E24+{ YXMIN~YMIN)I®2 2} PRTO1890
GO YO 440 PRTG1900
XKYMAX=(YMAX=B( I} ) A 1) PRTO1910
IF{A(T} 1381, 382, 382 PRTO1920
TFIXYMAXe GEs X1{T1 DaANDs XYMAXeLE2a X2(I}) GO T 385 PRTO:1930
GO TD a22 PRTO1940
TFIXYMAXeLEe X1(T JoANDe XYMA Xa GE X2(1I}) GO TO 38S PRY01950
GO TO 422 PRTOL1 960
IF{XYMAXe GEe XMIN 4 AND 4 XYMAX4LE ¢ XMAX) GO TO 390 PRTO1970
FiAG=0 PRTOQI980
RETURN PRT01990
NCLC 4=1 PRTO2000
IFINCLC 34 GTe0a ANDINCLCA,GTe0) GO TO 395 PRTO2010
GO TN AQQ PRTO2020
VLEN=SOARTIIXYMAX=XYMINIEE2H{YMAX~YMIN)®+2) PRTOQ2030
GD TO 440 PRTC2040
TFINCLC24GTo Qe ANDJMCLC4eGT20) GO TO 405 PRYQ2050
GO YO aio PRTO2060
VLEN=SORY ( (XMAX=XYMAKPER2+{ YMA X~ YXMAX) &P 2) PRTQ2070
GO TOD 440 PRTOZ2080
IF(NCLC1oGTa 00 ANDSNCLCae GTo0) GO TO 425 PRTD2090

JTF{NCLC1oGEs 1aDRaNCLC2eGEe 1o MReNCLC 34 GE: 16 0Rea NCLC44GE«1) GO TO 420PRT02100

WEITE(TPRINT 430) MNCLCIWNCLC2s NCLCIWNCLCAX1TT ) Y1IIT)X2(1),Y2{(1) PRTOZ1L10
FLAG=0 PRTOZ2120
RETURN PRTO02130
VLEN=SORT { {XYMAX=XMIN )R+ { YMAX=¥YXMIN}FE2} PRTO2I40
FLAG=] PRTO21 50
IF(VYLEN&IL. TeMINLEN) FLAG=0 PRTODZ2160
RETURN PRTO2170

FORMAT (1HO70HS* SR k& AREIIDRE IRkt & VECTORP ORIGIN SUBROUTINE. VECPRT021B0
ITOR DELIMITERS ARE.«4(SXsFTal)a//+1H ,SOHEHTRROR MESSAGE REFERS TO PRTO02190
2FOLLOWING PRINTED CELL%*k) PRTO2200

FORMAY { IHO S 7HERSERRREEIIORREARRIRKS VECTOR END SUBROUTINE, VECTORPRTO2210D
1 DELIMITERS AREy&S(SXFTyl1) /741 H +SOQHFEERROIR MESSAGE REFERS TO FOLPRTO2220
2L0OWING PRINTED CELL%®®) PRTO2230

FORMAT (IHO 6 3HEE XSRS FRREDIC Akt SUBROUTINE VECTOR-PASS; VALUES OF PRTO0Z2240
INCLC1-4 ARE.,4I5 +22H VECTOR DELIMITERS ARE +4F7, 1) PRTO2250

END PRTO2260

SUBROUTINE MID MIDOOOLO

MIDOOO020

SUBRDJTINE '"™MID' DETERMINES TIF VECTOR MIDPOINT FALLS WITHIN GRID MIDO0030

CELL MIDOOOAD

MIDQO0S0

COMMON X1(2000):¥1{(2000)+X2{2000):¥Y2{2000),VECAZMI(2000) 4VEC_EN{200MIDOOOED
10}sA{2000)B(2000) XMID{ 20001 ¥MIO{200G) yCLAMIN(DO),CLAMAXI(DOY, MIDOOOTO
2AZLENIOO) NAZFRO (GO g XMI Ny YMIMN g XMAX s YMAX FL AGJVLEN,I MIDOQORBRY

INTEGER XMIM,YMIN XMAX,YMAX,FLAG MIDODOSO

TFIXMID]{ I 1aGES XMINGANDeXMID(T 1al Te XMAX . ANDy YMID( T )4 GEYMI Ny AND o YMIMIDOOL GO

A-15
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ID(IYLLTaYMAX) GO TO 1
FLAG=0
RETURM
1 FLAG=~1
RETURN
END
FUNCTION PRBCHI {CHISQ.IDF}

WRITTEN BY MeDe KNOBLE E FoYATES BORDENs: THE PENNSYLVANIA STATE
UNIVERSITY, 1956

THIS FUNCTIDON COMPUTES BY THE APPROXIMATIONS ON PAGE 941 OF
NHANDBODK OF MATHEMATICA. FUNCTIONSY.UsSe DEPTs OF COMMERCE, 19646
GIVEN A VALJE OF CHI—=-SQUARE AND ITS DEGREES OF ~“REEQOM, FUNCTION
PRBCHI COMPUTES THE PROBABILITY OF A GREATZR VALUE OF CHI-SQUARESs
THE Z{ ARGUMENT) FUNCTION 1S COMPUTED BY FORMULA 2602e1s Pa 931

INTEGER TEST

ALL REALEB ARGUMENTS CHANGED TD DOUBLE PRECISION BY MaPOOWYSOCKT.
DOUBLE PRECISION DSART,DEXP ARG, SCHISQ»XPLEVL

DOUBLE PRECISION QuR+S5:T1Us Ve VS 4PROBLS2PT ,2005,APPROX

DATA S2ZPI/2.5066282000/

QUARG)Z{DEXP (= ARGEARGR0s 5) /2. 50662820001 %I T*(0.3193815000+T#

MIDOOL10Q
MID00120
mipoo1 30
MIDOQ14A0
MIDOO1 50
Y DOOL B0
CHIODO10
CHI00020
CHIO0O030
CHIO0DO0A0Q
CHTIODOSO
CHIONO060
CHIO0OTO
CHI 00080
CHIOOO%0
CHIOD100
CHICO110
CHIOD120
CHIO001 30
CHIOD140
CHIO01 50
CHIO00160
CHI00170

1({~0, IS6563BD00+THR(1s 791478000+ TH (148212561004 (14330274D00ETII)) IICHICO180

XPL=2: 57623596000
PRBCHI =040
IF(CHISQaLTa0a0} RETURN
IF{1DF4LEs0) RETURN
100 SCHI SQ=CHISQ
Ex=1¢ 0
v=1IDF
VO=2 0 /FLOAT{9%IDF}
U==SCHISQ¥04 5
SCHI SO=DSQRT{SCHISQ)
IF (DABS{UIsLTalT74a56) GD TO 110

17446 IS5 THE LARGEST ARGUMENMT THAT EXP WILL TAKE.

PROBz=0e0
GO TO 240

CHECK FOR DEGREES OF FREEDOM GREATER THAN 100 OR GREATER THAN 30

110 IF ( IDFaGTe100) GO TO 200
IF (IDFeGYa30) GO TO 170

DEGREES OF FREEDOM LESS THAN OR EQUAL TO 30

PROB=0.40
TEST=MOD[{ IDF+2)
IF (TEST#NE«OC} GO TD 140

EVEN DEGREES OF FREEDOM %% (ESS THAN OR EOQUAL T2 30 #%x FORMULA
265 845+ PAGE 941

IRANGE=(IDF=2}/s2
IF {( IRANGE-EQe0) GO TO 130
on 120 I=1.IRANGE
IR=1+1
S=S% IR
120 PROB=PROB+SCHISO**IR /S

A=-20

CHIOO0190
CHI 00200
CHIDOZ1D
CHI00220
CHIQD230
CHIQ024A0
CHINOD 250
CHIOD260
CHI0O27T0
CHIOD280
CHI100290
CHIQD 300
CHIONO310
CHIQD3AZD
CHIO0330
CHIQO3A0
CHIOD350
CH100 360
CH10QO037T0
CH1I 00380
CHI00290
CHI O0a00
CH130410
CHIDD 420
CHIO04&30
CHIO00AAQ
CHTI00450
CHIDDA&G0
CHIQ0470
CHIOOARO
CHI 00450
CHIOOS00
CMIGDS10C
CHI00520
CHIDOS30
CHIOO0S40
CHIoOSS0
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130 PROB=DEXP(U)% (1, 04PROB) CHIODS560

GO TO 230 CHIOOS7TO
CHIOCOS80

0D0 DEGREES OF FREEDOM #*¢ LESS THAN OF EQUAL TO 29 %% FORMULA CcHI00590
26s 44 PAGE 941 CHICO 600
CHIDOD 610

140 IRANGE={IDF=1}r2 CHI00620
IF ( IRANGE+EQa0O) GO TO 160 CHIOOG20

DO 150 I=1y LIRANGE CHIOO6A0
IR=I +I~-1 CHI00650
Sask IR CHIO06&0

150 PROB=PROB+SCHISQ#&IR /S CHIOO06T0O
160 T=1a0/{(1s0402316419000%SCHISG) CHIODSBO
PROB=24 0¥ (Q{SCHISO) ) +2.0%{ DEXP{U)/52P1 } EPROB CH100690

GQ YD 230 CHIOO 700
CHIQOT1O

AR RaE®y GREATER THAN 30 OEGREES 0OF FREEDOM wkkkdkyhsks CHIQOT20
AN APPROXIMATE VALUE OF CHISO IS FIRST COMPUTED THEN COMPARED WITH CHYO00730
THE GIVEWN CHISQa IF THE APOROXs VALUE 15 GREATER THAN THE GIVEN CHIGO T a0
VALUE:, Q{CHISQ,IDF} IS RETJURNED AS « 995 CHIOO TS50

EERRRERERR P RE AT RER AR KRG E R S R R TR R R E R RA R kR Rk Kk k¥R CHIOOTH0
FOR GREATER THAN 30 AND LESS THAN OR EQUAL T 100 DEGREES OF FREEDCMCHIOOTTO
THE APPROXs VALUE OF CHIS2 AT THE 4995 LEVEL 1S CAOMPUTED BY FORMULA CHIQO780

26s4el7s PAGE 941a THE SIGN OF xte)l 1IN THE FORMJIL A wAS CHANGED CHIGOTR0
FROM + TO = TO ALL OW COMPUTATION OF CHLISQG AT THE »99S LEVEL RATHER CHIO00800
THAM THE «005 LEVEL AS 1S THE CASE WHEN THE SIGN IS 4. CHIDO0B10
CHIDO0E20

170 APROX=((140=VI=XPL¥DSART(VI) IANI eV CcHI00A30
IF (APROXaLELCHISQ)Y GO T 180 cHIGO240

GO YO 210 CHIDO0BSO

180 v={{CHISO/VI*$0s 33333333200~ {10=~VI) }/DSQRT (V9] CHIGOB860
190 T=1.0/(140+042316419D00FV} ' CHIQOBTO
PROB=Q(V) CHIGOB80

GO YO 230 CHI008%0
CHIQO900

GREATER THAN 100 DEGREES 0F FREEDOMs THE APPROXe VALUE OF CHISO CHIO0O091Q0
IS COMPUTED BY FORMULA 26c4e 16, PAGE 941 THE SIGN OF X(P) waS CHIOD920
CHANGED FOR THE SAME REASON AS ABOVES cHINO930
CcHI00940

200 APRON={{=XP_L+DSORTI{VeV=1,0})%n2)%0.5 CHI00950
CHI00960

1F (APROXWLLELCHISOQ) GO T2 220 CHIO0NOGTO

210 PROB=+ (0,995 CH1009Aa0
GO TO 240 CHIN0990

220 V=DSORT(2.0D0#CHISA)~DSGIT(2,0%V=140) cHIOL 000
GO TO 190 CH1I01010

230 IF {PROBsGTaD+995) GO TO 210 CHIO1020
240 PRBCHI=PROB CH101030
RETURN CHIC1040

END CHICG1O050
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THE PROGRAM WAS WRITTEN BY MELVIN Ha
DEPTas THE PENNSYLVANIA STATE UNIVERSITY.,

SCIEMNCES

PODWYSOCKI OF THE GEO--
MAY 4 19T2 FORRDSEQO&O

ROSEQO10
ROSEOO020
ROSEOG30
ROSEQ Q40
ROSEQ OS50

USE ONM AN I8% 350767 COMPUTER ALONG WITH THE PENN STATE COMPU- ROSEGOTO

TATION CE

IN MAY,1973 TO USE STANDARDO CALCOMP SOFTWARE SUBROUT INES WITH
THE CALCOMP 780 DRUM PLOTTER PACKAGE NN THE IBM 360 SERIES

NTER "QD 355"

GRAPHICS PACKAGE.

COMPUTERS HAVING THE EQUIVALENT OF 130K BYTES STORAGE.

THE PROGRAM PRODUCES ROSE DTAGRAMS SUITABLE FOR MAR OVERLAY FOR
CELLSy PLOTTING THE ROSE
OF THE CELL ALONG WITH THE SUM TDTAL OF THE YALUES COMPRTISING

ANY MNUMBER

THE ROSEw

DATA INPUT IS GENERATED BY THE TAZMAP® PRNGRAM AND CONSISTS OF X
QF EACH GRID CELL AND THE COMPQO-
UP TO 90 AZIMUTH CLASSES MAY

AND ¥ MIDPDINTS (XMID £ YMID)
MENTS OF THE ROSE DIAGRAM {AZLENJ.
BE USED BETWEEN 270 THRU 0 TO 90
THE RIGHT ANN ¥ IS + DOWNWARDs
¥ AXISe CONTROL CARDOS ARE READ FROM THE
READ FROM ANY UNIT DECLARED BY
DUTPUT IS5 GENERATED AS PER THE
KAGE AT EACH INDIVIDUAL INSTALLATION AND COMSISTS OF
THE TOTAL VALUE OF UNITSROSE0260

RPEAD TN MMg
ASSUMED PAR

CARD READER WHILE DATA CARDS ARE
PITAPELY IM STATEMENT RIS 660.

CALCOMP PAC

OF MAP GRID

SCALING FACTIZS ARE INCLUDEN WITHIN THE PROGRAM,

» X 185 + TO
ALLEL TO THEZ

A PLDT OF X & Y AXES AN2 ROSE DIAGRAMS:
COMPRISING EACH ROSE DTIAGRAM IS ALSO PLOTTED.

ALL MHUMERIC
"ER INDICAT
man PRECEED

rexxpmdke CONTROL
X MN= MI NI MUM
YMN=MINTMUM
XMX= MAXTMUM
Y MX=MA X TMLUM

WHICH WILL BE INCREMENTED BY THE VALUE 'SC® (ROS 6501,
1 INCH = "SCY' MM,

THAT WHEN

INPUT DATA
ES FLOATING
ING NUMBERS

X VALUE FOR
Y VALUE FOR
X VALUE FOR
Y WALUE FOR

TFACTY = 1.

DEGREE Se

AT THE MIDDOINT

COORBINATES MUST 8F

NORTH IS

THE PROGRAM WAS MODIFIEDROSEOOCS80

ROSEQ D90
ROSEDN 100
ROSEC110
ROSED120
ROSED1 30
ROSEO140
ROSEQ1S0
ANSEO 160
ROSEQCLTO
ROSED1 80
ROSEQLR0
ROSED200
RNSEO210
ROSEQ220
ROSEQ230
ROSEOD 240
ROSEQZ50

ROSEDZ2TO
ROSEOC 280

IS RIGHT JUSTIFIED: “I® INDICATES INTEGER.,ROSEQ290

20INT AND "A"™ INDICATES CHARACTER FORMAT;

ROSEC300

INDICATES COLUMNS USED “OR EACH PARAMETER, ROSED310

DARAMETER CARD

BLOT IN MMe (F7o2.:#1-7)

SLOT IN MMy {(FTe 2.¥B=14)

PLOT IN MMy, (FTe2,.,#1521)

PLOT IN MMy (FT42.#22=-28)

NOTE: THE ABOVE 4 VALUES GDVERM THE X AMD Y AXES LABELING.

FACT=MULTIPLICATICON FACTIR FDR ALL CARTESIAM COORDINATE DATAS

LOWS SCALING LARGE DIMENSIONED MAPS TQ S1ZE ACCOMMODATED 8Y

PLOTTER.

RSSZ=MULTIPLICATION FACTOR FOR °¢AZLEN' OF ROSE DIAGRAM,.
ROSE DIAGRAMS SD THAT THEY

MAY BE <. =

0% > 1, BUT NOT < Q4 (FTo2s#29-35]

BOUNDS OF PLOT AND 1S EMPERICALLY DEVELDPEDe (F7p2.#356-42)

NOTE: ALL

NCELL=NUMBER OF MAP GRID CELLS {Ia,#43-46)
NCLASS=NUMBER OF AZIMUTH CLASSES (I4Ee

INCREMENT

PGS=Y AXIS PAGESIZE 7IF CALCOMP PLOTTER (IN INCHES.: TeEa 1244304,

ETCal (F
kg kkrks CONTROL

TITLE wlLL BE PLACED AT TDP OF PLOTTED DUTAUT.
17T MUST BE PJNCHED SYMMETRICALLY ABRUT #40 DOF THE

DESTRED,

PAZLEN' VAL

= 18 CLASSE

Sals #849=53)
CARD 2==rm—m=

UES ARE SCALED BY

S5} {I2.#47=48B)

TITLE CARD

TITLE CARD (20QA4, F1~801

arkrexee CONTROL

FORMAT MUST BF ENCLOSED IN PATRANTHESES AND BEGIN IN #1.
"AZLEN* CLASSES AS SPE-

MUST BE!
CcIFIED BY

CARD Bummm=-

XMIDs YMID,

INPUT FORMAT CARD

ANMD THE NUMBER DF

*"FACT! AS WELL AS *S(C°

'NCLASS® (I4Ewe ({2F5c2+08F6a2/10F Ha2) FOR "HCLASS®

FRECKEUING PAGE BLANK NOT Pl

A-25

S0

Al_==

SCALES
DO NDT OVERLAP EACH OTHER OR EXCEED

IF CENTERING 1S

SEQUENCE

ROSEQ320
ROSEON330
ROSEQ 340
ROSEO0350
ROSEG3I&Q
ROSEO3TO
ROSED 3RO
ROSED 390
ROSEDA0D
RDSED410
ROSEQ420
ROSEQ430Q
ROSEO440
ROSEQ450
ROSEQAG0
ROSECATO
ROSEDABD

180 DEGREES /10 DEGREE CLASSAROSE0490

ROSEQSDO
ROSEOS10
ROSEOS20
ROSECS30
ROSEDS40
ADSEQSS0
ROSEOS60
ROSEGSTO
ROSEODSH0
ROSEQS90Q
ROSEQ6CQ
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18} (20A4,1-890)
LeENEXEEDATA CARDS==~o=-=

RNSEQG1O
ROSEQGZ20

READ FROM ANY UNIT DECLARED BY 'ITAPEl's MUST BE IN FORMAT SPECI=-ROSE0630

FIED BY CONTRDOL CARD 3,

DIMENSION AZLENT 180),AZMIDI1B0),AZX(180) JAZY(180),ABX(180),

1ABY( 1801}, AZRAD{180D)

DIMENS IDON BUFFER (BO00).FMTRO{ 20, TITLE(Z20O)

DATA PRAD/1sTA5329E~2/4IEADS/S/ 4 SC/ 506 /1 HT2E/ 025/ HT I /0 1/,

1ITARPEL/S/
CALL PLOTS{BUFFER.B0001}

READ CONTRDL, CARDS

READ (IREADWS ) XMNyYMN XMX s YMXaFACT 4RSSZ ¢ NCELL NCLASS . PGS

READ(IREADH10) (TITLEC(L)L=1,20)
READ(JTRFAD+10) (FMTROI(LIJL=1,201}

MOVE PEN TO TOP OF PAGE (ASSUMES PEN SET TO PAGE BOTTOMI

PGSZI=PGS=0015%PGS
CALL PLOT (Da +PGSZWV23)

FACTOR THE FOLLOWING PLOTTING SUBRDUTINES

CALL FACTOR(FACT)

PLOT X AXIS PARALLEL TO TOP OF PAGE

éALL AXIS(0e+0ss13HX AXIS DOF MAF 3 1 34 {XMX=XMND} /SC 3 0a y XMN 45084 100 )

PLOT NORTH ARROW PARALLEL TO Y AXIS (SIOE JF PAGE)

ANRY X=XMX/SC 4140

ANRT =XMX/S5C+1o S

CALL PLOTLANRTX:=3a, 3)
CALL PLOT(ANRTX+s=1554+2)
CALL PLOTUANRT ,-2a42}

CALL SYMBOL (ANRTX=HT 25/434~1e25,HT2541HN , Os 51}

PLOT TITLE ABOVE X AXIS

TSTRT={ (XMX=XMN] /{SCH25) ) ~0s5%80,tHT2S
CALL SYMBOLITSTRTs1s 25,HT25, TITLE, Qe 5 8O}

PLOT ¥ AXIS PARALLEL TD SIDE OF PAGE

ROSEG G40
ROSEFO650
ROSEQOG660
FOSEQ6TO
ROSEC 680
ROSEQ 690
ROSEQTOO
ROSEOTIO
ROSEQ720
ROSEQ730
RNSEOTAD
ROSEQ 7S50
ROSEO760
RNSEQ?70
ROSEOTAD
ROSEO 730
ROSEOBO0O
ROSEOR10
ROSEQRA20
ROSEOA30
ROSEQ 840
ROSEQB850
ROSEOC8B60
ROSEQATO
ROSEOBBQ
ROSFOARYD
ROSEDQ0D
ROSE0910
ROSEQS20
ROSEQGS 30
ROSEQGQ40
ROSEDQ9 S0
ROSE0960
RNOSE0S70
ROSED9RO
ROSF099Q
ROSE1000
RDSELQ10
ROSELQ020
RCSEL1030
FOSE1040
ROSELOSO
RNSELO60
ROSE1GTO

CALL AXIS(Ds+04413HY AXIS OF MAP =133 {YMX~YMNI/SC,=900 1 YMN3 S0y o 0, ROSEL1 060

1)
NC=2%NCL ASS

READ DATA FROM UNIT ITAPE],

DO 200 K=1,NCELL

NDNE ROSE OIAGRAM AT A TIME

READIITAPELsFMTRO) XMID,YMID, [ AZLEN{M} . M=1, NCLAS S}

TOTLN=0,.

PLOT EACH ROSE DIAGRAM

DO 140 I=1.NC
NCI=NCLASS+]

A-286

ROSE1 090
ROSE1100
RDSE1110
RDSE1120
ROSE1130
ROSE1140
RDSELL150
ROSEL1160
ROSEL170
ROSFL1A0D
ROSEI 190
ROSEL 200
ROSE>I 210
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(a2l

[sale

a2 Ns]

[+ N aNal

15
a0

&0

100

120
140

200

IF{I--NCLASS) 15+15.100
TFITI=1]) a40,40.,50
YSCALE=«YMID/SC
XMID=XMID/SC

PLOT CENTERPOINT OF EACH ROSE DIAGRAM

CALL SYMBOLE XMID~HT1 /40 YSCALE=HTL /24y HTZS¥RSSZs LH4eOus 1)
IF(I-NCLASS) B0,80,100

AZMID( I )=2T0 e~ 1830 /NC+IF1 B0 /NCLASS

IFAZMTIDI T )aGT w360 ) AZMIDII)I=AZMID(I)=360.

AZMIDINCL IAZMID{ I 14180,

IF(AZMIDINCL )4 GT o360 ) AZMID(NCL )IZAZMID{NCL ) =360,

AZLENINCI )=AZLEN(T)

TOTLN=TOTLN#AZLENL{I) .

IF(AZMID( I e GEo U9 s ANDS AZVID{1 1eLTo 900 ) AZMID(II=90,=-AZMID(I)
IFC(AZMIDI [)p GE o9 0ea ANDAZMIDC(T JoLTo 360} AZMID{I 1=4504-AZMIDII)
AZRADITII=AZMID{ ]I I*PRAD

SCALE AZLEN BY RSSZ AMD SC

ABXC IDI=(AZLENCI)®COS (AZRAD(I ) I®RSST) /S5C
AZX(I}=ABX{I}+XM1ID

ABY{ T)={AZLENMI 1) RSIN [AZRADC( T} )ERSSZ ) /SC
AZY( IV=ABY{l J+YSCALE

PLOY EACH AZLEN

KEY=2

IF{leEQal}t KEY=3

CALL PLOTA(AZX(I) »AZY(I1.<EY)
IF{I=NC) 140,120,120

CALL PLOTUIAZX(1).AZY(1),2)
CONT INUE

STRT=AZX{NCLASS +005%R552

PLOT AZLEN SUM FOR EACH ROSE DIAGRAM

CALL NUMBER(STRYT 4 AZY{NCLASS ) 24 HT25%RSSZ,TOTLNy De »1 )
CONT TNUE

TERMINATE PLOT

CALL PLOY{XMX/SCH+5e s (YMN=YMXU}/SC99F)
FORMAT{6FTe2,1a, 12,F500)

FORMAT ( 20 A4)

STOP

END

A=27

ROSEL 220
RDSE1I 230
ROSEL 2480
ROSE1250
ROSEL 260
ROSE1270
ROSEL 280
RNSE1290
ROSEL 300
ROSE1 310
ROSE1320
ROSEL330
ROSEL1 340
ROSE1 350
ROSE1L 360
ROSE1370
ROSEL 38D
ROSEL1 290
ROSF1400
ROSELA10
RNSE1420
ROSE?>1 430
ROSE1 440
ROSEL AS50
ROSE1460
ROSEL&TO
QDSEL 4RO
ROSEL 490
ROSEL S00
RDSE1S10
ROSEL 520
ROSEL 530
ROSEL 540
ROSEL 550
ROSE1560
RNSE1570
ROSELSA0C
ROSEL 590
ROSEL 600
ROSEL1610
ROSEL1 620
ROSEL630
ROSELGAD
ROSEL&50
ROSE1 660
ROSELGTO
ROSE1680
ROSE] 690
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